Homotypically pure cultures of rat brain astrocytes were used to examine some aspects of non-neuronal A-system (alanine preferring) amino acid uptake. The Asystem specific probe, alpha-aminoisobutyric acid is transported rapidly, and a steady state distribution ratio of 9-25 is reached after 30 minute incubations. Kinetic estimates derived from uptake progress curves indicated a Km of 1.35 mM and a Vma~ of 133 nmol/min/mg protein. Uptake is reduced in the absence of either Na + or K +. Elevations in extracellular K +, a putative metabolic modulator of neuroglia, did not affect uptake.
INTRODUCTION
The amino acids of brain function as energy sources, putative neurotransmitters, precursors of proteins and small peptides, and allosteric regulators of metabolic flux. The uptake of amino acids in brain may also play an important role in maintaining pools of precursors for synthetic path-ways, regulating metabolism, and in terminating the effects of putative amino acid neurotransmitters.
Brain appears similar to other tissues in that amino acids are accumulated against a concentration gradient and transport systems discriminate between classes of amino acids on the basis of structural features (1, 2, 12, 15) .
Since brain is a highly heterogeneous tissue, the role of specific cell types in any process may be difficult to ascertain. Thus, we were interested to determine the uptake properties of amino acids in primary cultures of rat brain astrocytes. Astrocytes actively transport amino acids (7, 9, 14) . Alpha aminoisobutyrate (AIB) is an unmetabolized amino acid analog, transported by the alanine-preferring (or A) amino acid transport system (12) . We detail here the properties of ionic dependence, and the effects of extracellular K + on the astrocytic uptake of AIB.
EXPERIMENTAL PROCEDURE
Radiolabeled alpha-[methyl-3H]aminoisobutyric acid, specific activity 10 mCi/mmol, was obtained from New England Nuclear, Boston, Mass. Astrocytes were grown in culture as previously described (3) . Confluent cultures are homotypicaUy pure by histochemical staining (3). Cultures were used at confluence (12-14 days after seeding), forty-eight hours following the last feeding.
The buffer used throughout these experiments contained 5.3 mM KC1, 150 mM NaCl, 1 mM CaCI2, 600 IxM MgCI2, 1.6 mM KHzPO4, and 4.3 mM Na2HPO4, pH 7.2. When the ionic composition of the buffer was varied, Na + was iso-osmotically substituted for K +.
To determine amino acid uptake, 60 x 15 mm dishes of confluent astrocytes (10 4 cells) were washed free of medium with 5-7 ml of 37~ 0.9% NaC1 solution. The rims of the dishes were blotted, and two ml of buffer containing the appropriate concentration of K +, Na +, and radiolabeled amino acid were added.
The plates were returned to the incubator at 37~ or for incubations shorter than 5 rain, dishes were floated in a 37~ waterbath. At the appropriate time, the incubation medium was aspirated, and the dishes were rapidly rinsed in ice cold isotonic saline (15-18 ml), and the edges were again blotted. Two ml of 0.2 M perchloric acid were added, and the dishes were stored at 4~ overnight. The perchloric acid soluble fraction was removed, neutralized and duplicate or triplicate aliquots were counted.
Protein was determined by the procedure of Lowry et al. (13) .
RESULTS
For the purposes of calculating the distribution ratio of AIB uptake ([intracellular]/[extracellular]) cell protein was assumed to constitute 10%, and water to constitute 80% of the wet weight. Uptake indicated as per To determine the ionic dependence of AIB uptake, cultures were incubated in buffer containing various concentrations of AIB, K + and/or Na + . Table II The active transport of AIB is not consistently altered by coincubation with elevated levels of extracellular K + .
DISCUSSION
AIB is a synthetic neutral amino acid which is rapidly taken up and concentrated by most cells. Its transport properties have been widely studied in nervous tissue. In brain AIB is transported by the A (or alanine preferring) system, which is characterized by Na + dependence and Na + co-transport, and weak hetero-and homoexchange (10-12).
The active transport of AIB was reduced in the absence of extracellular K + or Na § but the transport was independent of the specific concentration of extracellular K--. This is in distinction to the active transport of the leucine preferring (or L) system amino acid methionine, the uptake of which is increased by coincubation with elevated extracellular concentrations of K + (4-6). Cultivated rat brain astrocytes concentrate AIB 9-25 fold. Our observations suggest that (a) distinct transport systems may be regulated by different physiological mechanisms; and (b) typical features of brain transport systems are also seen in cultured glia and, perhaps, in glia in situ.
